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Supplementary Figure 2 68	

 69	

5mC DNA and tRNA MTase phylogeny of animalia, chlorophyta, fungi, and 70	

prokaryota. 71	

 72	

Evolution of DNA and tRNA methyltransferases across the tree of life. Values at 73	

selected nodes indicate posterior probability. Branch lengths are in units of amino 74	

acid substitutions per amino acid site. Phyla abbreviations: Ascomycota (Asco-), 75	

Basidiomycota (Basidio-), Blastocladiomycota (Blastocladio-), Chytridiomycota 76	

(Chytridio-), Mucoromycota (Mucoro-), and Zoopagomycota (Zoopago-). 77	
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Supplementary Figure 3 104	

 105	

Stochastic character mapping of sixteen observed DNA MTase genotypes. 106	

 107	

The colored bars indicate phylum of encompassing fungal species. Phyla 108	

abbreviations: Ascomycota (Asco-), Basidiomycota (Basidio-), 109	

Blastocladiomycota (Blastocladio-), Chytridiomycota (Chytridio-), Mucoromycota 110	

(Mucoro-), and Zoopagomycota (Zoopago-). The colored circle adjacent to each 111	

species corresponds to the observed genotype. Pie charts at nodes indicate 112	

empirical Bayesian posterior probabilities of the genotypes in a common 113	

ancestor. Branch lengths are in units of amino acid substitutions per amino acid 114	

site. 115	
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Supplementary Figure 4 140	

 141	

Individual and combinations of DNA MTases. 142	

 143	

The values within the areas of the Venn diagram indicate the number of fungal 144	

species/strains with the corresponding DNA MTase genotype. 145	
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Supplementary Figure 5 176	

 177	

Predictors of methylation. 178	

 179	

Rank-order from best to worse predictors of genome-wide CG methylation. 180	
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Supplementary Figure 6 212	

 213	

Explanations for discrepancies between DNA MTase genotype and 214	

methylation levels. 215	

 216	

(a) Tissue-specific expression of DNA MTases in Bot. cinerea and Pse. 217	

destructans. Grey-highlighted boxes specify tissues used for methylation 218	

analyses. a and b above bars in Bot. cinerea specify RID in-paralogs. Error bars 219	

correspond to the standard error of the mean (SEM). (b) Methylation in Lep. 220	

maculans ‘brassicae’ is localized to short, gene-poor regions at the beginnings 221	

and ends of supercontigs. 222	
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 248	

Supplementary Figure 7 249	

 250	

Context-specific methylation. 251	

 252	

Weighted methylation levels at all sequence contexts found across the genome 253	

for fungal species not included in Fig. 2. 254	
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 284	

Supplementary Figure 8 285	

 286	

Genic and repeat and transposon methylation profiles. 287	

 288	

Weighted methylation at CG, CH, and CN sites upstream, within, and 289	

downstream of all genes for fungal species not included in Fig. 4. 290	

 291	

 292	

 293	

 294	

 295	

 296	

 297	

 298	

 299	

 300	

 301	

 302	

 303	

 304	

 305	

 306	

 307	

 308	

 309	

 310	

 311	

 312	

 313	

 314	



 315	

 316	
 317	

 318	

 319	

DNA transposons

Position

5m
C
le
ve
l(
%
)

Genes LTRs

A
garicus

bisporus
D
N
M
T1+D

N
M
T5

A
spergillus

flavus
D
N
M
T5+R

ID
A
ureobasidium

pullulans
D
N
M
T5+D

IM
-2+R

ID
C
oem

ansia
reversa

D
N
M
T1

C
oprinopsis

cinerea
D
N
M
T1+D

N
M
T5

00

0.0

0.00

0.05

0.10

0.15

0.2

0.4

0.6

1
2
3
4
5
6

25

50

75

100

0

0 0

0 0

00

1

2

3

0

00
-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

2

4

6

0

25 25

25 25

25 25

25 25

50 50

50 50

50 50

50 50

75 75

75 75

75 75

75 75

100 100

100 100

100 100

100 100

25

50

75

100

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

CG
CH
CN

Supplementary Fig. 8



 320	
 321	

 322	

 323	

 324	

C
ordyceps

m
ilitaris

D
IM
-2+R

ID
C
ryptococcus

neoform
ans

D
N
M
T5

Fusarium
fujikuroi

D
IM
-2+R

ID
Laccaria

bicolor
D
N
M
T1+D

N
M
T5

M
etarhizium

robertsii
D
IM
-2+R

ID

0

25

50

75

100

0

0 0

0 0

0 0

0 0

25 25

25 25

25 25

25 25

50 50

50 50

50 50

50 50

75 75

75 75

75 75

75 75

100 100

100 100

100 100

100 100

25

50

75

100

DNA transposonsGenes LTRs

0.0

0.1

0.2

0.3

0.4

0.5

0.0

0.2

0.4

0.6

0.00

0.05

0.10

0.15

0.20

0

5

10

0.0

0.2

0.4

0.6

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

Position

5m
C
le
ve
l(
%
)

CG
CH
CN

Supplementary Fig. 8



 325	
 326	

 327	

 328	

 329	

M
icrobotryum

lychnidis
D
N
M
T1+D

N
M
T5

P
holiota

alnicola
D
N
M
T1+D

N
M
T5

P
leurotus

ostreatus
D
N
M
T1+D

N
M
T5

P
odospora

anserina
D
N
M
T5+D

IM
-2+R

ID
P
ostia

placenta
D
N
M
T1+D

N
M
T5

0.0

CG
CH
CN

0.1

0.2

0.3

0.4

0

5

10

0

2

4

6

8

0.00

0.05

0.10

0.15

0.20

0

2

4

6

8

0

25

50

75

100

0

0 0

0 0

0 0

0 0

25 25

25 25

25 25

25 25

50 50

50 50

50 50

50 50

75 75

75 75

75 75

75 75

100 100

100 100

100 100

100 100

25

50

75

100

DNA transposonsGenes LTRs

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

Position

5m
C
le
ve
l(
%
)

Supplementary Fig. 8



 330	
 331	

 332	

 333	

 334	

S
pinellus

fusiger
D
N
M
T1+D

IM
-2+R

ID
S
porobolom

yces
roseus

D
N
M
T1

Tilletiopsis
w
ashingtonensis

D
N
M
T1+D

N
M
T5

W
olfiporia

cocos
D
N
M
T1+D

N
M
T5+D

IM
-2

0

25

50

75

100

0

0 0

0 0

0 0

25 25

25 25

25 25

50 50

50 50

50 50

75 75

75 75

75 75

100 100

100 100

100 100

25

50

75

100

DNA transposonsGenes LTRs

0.00

0.05

0.10

0.15

0.20

0.25

0.0

0.5

1.0

1.5

0.0

0.1

0.2

0.3

0

1

2

3

4

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

-1kb Start Stop +1kb -1kb First Last +1kb -1kb First Last +1kb

Position

5m
C
le
ve
l(
%
)

CG
CH
CN

Supplementary Fig. 8



Supplementary Figure 9 335	

 336	

Genic 5mC density. 337	

 338	

Distribution of 5mC levels for genes for species not used in Fig. 3b. 339	
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Supplementary Figure 10 371	

 372	

Relationship between gene expression (Fragments Per Kilobase of 373	

transcript per Million mapped reads [FPKM]) and genic 5mC levels. 374	

 375	

Relationship between gene expression measured as FPKM and 5mC levels. 376	

Empty deciles correspond to missing genic data for those 5mC levels. Boxplot 377	

elements: center line, median; upper and lower "hinges", first and third quartiles 378	

(the 25th and 75th percentiles), respectively; whiskers, 1.5× interquartile range. 379	
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Supplementary Figure 11 411	

 412	

DNA transposon and Long Terminal Repeat (LTR) 5mC density. 413	

 414	

Distribution of 5mC levels for DNA transposons and LTRs for species not used in 415	

Fig. 4b and c. 416	
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Supplementary Figure 12 447	

 448	

Methylated Cytosine Clusters. 449	

 450	

Methylation level across all contexts and length distributions of Methylated 451	

Cytosine Clusters (MCCs), and proportion of genome occupied by methylated 452	

clusters for 17 fungal species. Boxplot elements: center line, median; upper and 453	

lower "hinges", first and third quartiles (the 25th and 75th percentiles), 454	

respectively; whiskers, 1.5× interquartile range; large points, outliers. 455	
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Supplementary Figure 13 483	

 484	

Gene Ontology (GO) term enrichment of genes located in MCCs. 485	

 486	

Proportion of statistically significant (P value <0.05) GO terms for genes located 487	

in MCCs. 488	
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Supplementary Figure 14 519	

 520	

Repeat and transposon content. 521	

 522	

The genomic proportion of repeats and transposons for 40 fungal species. 523	

Repeats were detected and annotated using REPET v2.5. RIP loci were detected 524	

and annotated using the RIP product index, the RIP substrate index, and 525	

composite RIP index. See ONLINE METHODS for further details on repeat and 526	

transposon detection and annotation. 527	
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Supplementary Figure 15 555	

 556	

ALKBH phylogeny. 557	

 558	

Phylogenetic relationships and ALKBHs of Chordata, fungi, and Nematoda. 559	

Values at selected nodes indicate posterior probability. Branch lengths are in 560	

units of amino acid substitutions per amino acid site. Unlabeled clades represent 561	

taxa-specific clades of ALKBHs. 562	
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Supplementary Figure 16 591	

 592	

METTL phylogeny. 593	

 594	

Phylogenetic relationships and METLLs of fungi. Values at selected nodes 595	

indicate posterior probability. Branch lengths are in units of amino acid 596	

substitutions per amino acid site. 597	
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Supplementary Table 1 | 5mC DNA MTase and the tRNA methyltransferase 627	

DNMT2 annotations for 528 fungal species investigated in this study.  628	
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Supplementary Table 2 | WGBS and mapping statistics for 40 fungal 658	

species investigated in this study. 659	

 660	
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Supplementary Table 3 | Number of species per phylum for each observed 689	

5mC MTase genotype. 690	

 691	
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Supplementary Table 4 | 5mC DNA MTase and the tRNA methyltransferase 719	

DNMT2 annotations for a subset of animalia, chlorophyta, fungi, and 720	

prokaryota. Protein models correspond to those used in Supplementary 721	

Fig. 2. 722	
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Supplementary Table 5 | Number of CG-, CH, and CN-enriched genes 749	

across fungal species investigated. 750	

 751	
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Supplementary Table 6 | ALKBH annotations for Chordata, fungi, and 779	

Nematoda investigated in this study. Protein models correspond to those 780	

used in Supplementary Fig. 15. 781	
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 783	

 784	

 785	

 786	

 787	

 788	

 789	

 790	

 791	

 792	

 793	

 794	

 795	

 796	

 797	

 798	

 799	

 800	

 801	

 802	

 803	

 804	

 805	

 806	

 807	

 808	

 809	



Supplementary Table 7 | Results from Pagel’s test for correlated evolution. 810	
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Supplementary Table 8 | Results from Phylogenetic Generalized Least 841	

Squares (PGLS). 842	
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Supplementary Table 9 | Annotated proteins from fungal species 870	

containing the N-6 DNA Methylase domain (PF02384) as identified by 871	

Interproscan v5.23-62.0 (45). 872	

 873	
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Supplementary Table 10 | METTL annotations for fungal species 901	

investigated in this study. Protein models correspond to those used in 902	

Supplementary Fig. 16. 903	
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Supplementary Table 11 | Annotated proteins for fungal species containing 930	

the domain the methyltransferase small domain (i.e., N6AMT1 proteins) as 931	

identified by Interproscan v5.23-62.0 (45). 932	


